Background: India is amongst the top 10 countries in the world currently with the highest burden of pregnant women living with HIV and nearly 80% of these women do not receive antiretroviral (ARV) drugs to prevent parent-to-child transmission (PTCT) of HIV. The aim of this study was to estimate HIV-infected women's awareness on PTCT and knowledge of ARVs as a measure to prevent PTCT.
Introduction
An overall reduction in adult HIV prevalence was reported in India from 0.41% in 2000 to 0.31% in 2009. Also, nationally, the prevalence of HIV in pregnant women has been declining and is currently 0.7%. In spite of these encouraging trends in HIV prevalence in the country, some areas of Maharashtra, Andhra Pradesh and Tamil Nadu, have recorded an HIV prevalence of as high as 3% among pregnant women which far exceeds the national estimate.
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Saumya Rastogi et al. with the highest number of pregnant women with HIV. 3 Additionally, HIV prevalence among children below 15 years of age is nearly 3.5% of the total HIV burden in the country. With a population of 2.4 million individuals with HIV, this amounts to as many as 84 000 children living with HIV infection in India. 4, 5 Parent-to-child-transmission (PTCT) of HIV is the transmission of HIV from an HIV-positive mother to her child during any stage of pregnancy, labour, delivery or breastfeeding. It is the most significant route of transmission of HIV worldwide, among individuals below 15 years of age; nearly 90% of the newly infected children with HIV are due to PTCT. 3 In the absence of any intervention, the risk of PTCT ranges from 20% to 45%. 6 This risk can be decreased to 2% and 5% in non-breastfeeding and breastfeeding women respectively with antiretrovirals (ARVs).
7-9
Without such intervention, it is estimated that about a third of HIV-infected children would die before the first year of life, and a half would die before two years.
10 In India, only about 20% of the estimated number of pregnant women with HIV received ARVs in 2008, which, in all likelihood, would not have fulfilled the UN General Assembly Special Session (UNGASS) goal * of ensuring ARVs to 80% of pregnant women by 2010. 12, 13, 14, 15, 16 Among studies performed elsewhere, Luo et al. in China found that about 60% of pregnant women were aware of PTCT.
17
In another instance, a study in USA found that only 58% of women of childbearing age knew about the availability of a prophylactic intervention for PPTCT.
18 In the Indian context, a study carried out among women attending an antenatal clinic in Kolkata reported that just 6.8% of participants had heard of PTCT of HIV. 19 In rural South India, 48% pregnant women did not know of means to prevent PTCT.
20 It is of note here that most of the research studies had pregnant women as the participants and never has a study been conducted among women living with HIV. HIV-positive women who are pregnant or lactating are at risk of transmitting HIV to their offspring. Moreover, there is a dearth of such research work in the Indian context. Keeping these needs in view, the purpose of this paper is to throw light on the awareness on PTCT and knowledge of antiretrovirals in preventing PTCT and the factors associated with it.
Method
This was a cross-sectional study conducted in Tamil Nadu between May to October 2009 by the AIDS Prevention and Control Project in collaboration with Tamil Nadu Positive Women's Network (TPWN+) and Tamil Nadu State AIDS Control Society (TANSACS) among women living with HIV. In recent years, the prevalence of HIV in the general population has shown encouraging trends in the state. The adult HIV prevalence declined from 0.93% in 2002 to 0.33% in 2009 in the state which, however, is Knowledge of antiretrovirals in preventing parent-to-child-transmission of HIV: a cross-sectional study among women living with HIV in Tamil Nadu Saumya Rastogi et al.
higher than the national estimate of 0.31%. 4, 5 Tamil Nadu has 22 districts categorized as high HIV prevalence ('A' category ‡ ) districts.
21 Out of these, 13 districts were selected on the basis of their geographical representativeness and active presence of TPWN+. The sample size in each district was decided by the probability proportionate to size method, using the number of women with HIV registered with the NGO (TPWN+). A refusal rate of about 10% was observed, with 102 women either refusing to participate in the study or withdrawing from the study before the interview reached acceptable completeness. A total of 986 interviews were completely conducted among these women (Table 1) . ‡ For the purpose of planning and implementation of NACP-III, all the districts in the country are classified into four categories based on HIV prevalence in the districts among different population groups for three consecutive years.
Thus, a sample size of 986 provided us with a precision/margin of error of ±4% at 99% confidence interval.
Drop-in-centres (DIC) and communitycare-centres (CCC) run by TPWN+ which catered only to HIV-positive women were chosen as the focal points from where the sample was recruited via purposive sampling in the selected 13 districts. The inclusion criteria of the respondents were that the women should have completed 18 years of age, they should be aware of their HIV-positive status and should have consented to being interviewed. It was realized that sample selected by this method would not be representative of those Three variables were used to measure the knowledge on PTCT-awareness of PTCT, knowledge of ARVs as a measure to prevent PTCT and knowledge of timing of transmission of HIV from parent-to-child. In the bivariate and multivariate analysis, independent variables examined were age, education, monthly income, marital status, type of family, prior education/training on reproductive and child health and discussion about reproductive and child health issues with partner. The dependent variable was knowledge of ARVs as a measure to prevent PTCT of HIV. Data analysis was performed using statistical software SPSS 17.0. In addition to descriptive analysis, inferential statistics such as Pearson's chi-square and logistic regression analysis were carried out. Logistic regression was performed to calculate the net effect of the independent variables on the outcome variable. P-values of less than 0.05 were considered to be significant.
Results

Sample characteristics
The mean age of the study participants was 32.3 years; majority of them in the age group of 25-34 years. A small proportion of women were illiterate (3.4%) and nearly 63% had up to 10 years of education. The mean monthly income in the sample was INR 1381.80 with most of them earning in the range of INR 0-1000 per month (48.3%). Majority of them were married and living with spouse (56.1%) and about 37% were divorced or separated or widowed. A small proportion was never-married single women (6.8%). A total of 80% of women bore children, with the majority having two children (49.4%) and 27.4% having one child. Median number of children borne by a woman with HIV was two. Additionally, three-fourth of the sample lived in nuclear families, the rest lived in joint families. Table 2 indicates the knowledge about the timing of PTCT and of ARVs as a measure to prevent PTCT. The study found that almost a fifth (18.8%) of the participants were not aware of PTCT. In addition, about 40% did Knowledge of antiretrovirals in preventing parent-to-child-transmission of HIV: a cross-sectional study among women living with HIV in Tamil Nadu Saumya Rastogi et al.
Knowledge of timing of PTCT and of ARVs in preventing PTCT
not know that ARVs could prevent PTCT. A similar proportion (39.3%) of the women was unaware of the timing of PTCT. About half of the respondents mentioned intrauterine and intrapartum as the possible timings and 13.7% mentioned breastfeeding period as the possible time of PTCT of HIV. Table 3 provides details on the questions asked for each of the above mentioned variables. Open ended
Determinants of knowledge of ARVs as a measure to prevent PTCT
3.
What are the various times/stages during which an infected mother can transmit HIV to her child?
Open ended
Knowledge of antiretrovirals in preventing parent-to-child-transmission of HIV: a cross-sectional study among women living with HIV in Tamil Nadu Saumya Rastogi et al. and healthcare providers also indicated a positive association with knowledge of ARVs (P<0.001). Moreover, those women who discussed RCH issues with partners were more likely to know about ARVs as a measure to prevent PTCT of HIV (p<0.001). Table 5 represents the results of the multivariate analysis which showed that never-married women did not have adequate knowledge on ARVs. Women who were divorced, separated or widowed had significantly higher knowledge of ARVs. (OR=2.39; 95% CI=1. 3-4.4; p=0.01) . Also, those women who had undergone educational training on RCH were significantly more likely to know about ARVs (OR=2.19; 95% CI=1.6-2.9; p< 0.001). Similarly, those respondents who discussed reproductive and child health issues with their partners were nearly two times more likely to know about ARVs as a method to prevent PTCT as compared with those who did not discuss these issues (OR=2.15; 95% CI=1.6-2.8; p< 0.001).
Discussion
The present study has highlighted the level of awareness about PTCT, its timings and knowledge related to the role of ARVs in reducing parent-to-child transmission of HIV among HIV-positive women who attended DIC/CCC. Since this was a cohort of HIVpositive women registered with an NGO working for HIV-infected women, who learned their status at integrated HIV counselling and testing centres attached to antenatal clinics and may have undergone prior interventions on HIV awareness the knowledge level was expected to be higher than the general population. Our study reports that over 80% of study participants had heard of transmission of HIV from mother to child § . The awareness level in the present study seemed to be better than that reported in China  17 and Nigeria   16 where only 64% and 68% of pregnant women respectively had heard of PTCT. On the other hand, in the present study, a much smaller proportion (40%) knew about the possible treatment modality ie. ARVs.These results were better than the estimates in Nigeria, where only 17% pregnant women knew of ARVs.
12 Also, a study done in Kolkata, India reported that nearly 91% of pregnant women did not know of the prevention methods of PTCT.
19 However, the present results resemble those of a South Indian study which estimated that 48% pregnant women did not know about the measures of PTCT.
20 Correct timing of transmission of HIV to infants was also not known to many women as reported in the present study. Transmission during intrauterine and intrapartum period was quoted by nearly 50%, whereas breastfeeding period was answered only by 13.7%. Though the knowledge about timing of PTCT during intrauterine and intrapartum periods was comparable to other studies, 12,15,16 knowledge on transmission during breastfeeding was lower than most other instances. [15] [16] [17] Even though some of the estimates in the present study are relatively better than those found in other similar literature, it is necessary to outline that women living with HIV are at risk of transmitting HIV to their offspring during intrauterine/intrapartum phase or during breastfeeding; even a slight gap in knowledge should be a cause of concern to the policymakers. § Studies to explore the awareness and knowledge regarding PTCT have never been performed among women living with HIV; most of the literature pertains to pregnant women who are not HIV-positive. Since this is the only comparable group available, we have compared awareness and knowledge levels obtained in our study with the ones obtained in the studies performed among pregnant women, not infected by HIV.
Knowledge of antiretrovirals in preventing parent-to-child-transmission of HIV: a cross-sectional study among women living with HIV in Tamil Nadu Saumya Rastogi et al. The multivariate analysis found that never-married or single women possessed significantly lower knowledge about ARVs as compared with ever-married women. Nearly 62% of never-married women were less than 35 years of age in our study. This reveals that the young and never-married women did not have adequate knowledge on the role of ARVs in preventing PTCT, they possessed the highest probability of giving birth, although being in the reproductive age group. Thus, efforts to create awareness on PTCT among Knowledge of antiretrovirals in preventing parent-to-child-transmission of HIV: a cross-sectional study among women living with HIV in Tamil Nadu Saumya Rastogi et al. this vulnerable group are warranted. Divorced/ separated/widowed women reportedly had higher knowledge of ARVs than the nevermarried women. One possible explanation could be that these women were either widowed because of spouse's death due to HIV or, in other cases, marital dissolution happened due to wife's positive status. In both scenarios, it is likely that these women received HIV counselling and advice by an NGO that resulted in higher knowledge. In accordance with similar studies, 22,23 this study too highlighted a positive association between prior training on RCH issues by either NGOs or health workers and higher knowledge of ARVs. This is an encouraging finding, because it showed a high recall of the messages already received by these women. It indicates that a quality intervention addressing the knowledge gaps in PTCT would be well-received and would have a high impact among these women. It is also well established that open communication regarding reproductive and sexual health between partners is an effective way of making responsible and healthy decisions. 24, 25 In compliance with these, our study also found a positive association between discussing RCH issues such as birth-spacing, family planning methods, pregnancy, delivery and breastfeeding with the spouse and higher knowledge level of ARVs which calls for appropriate family counselling strategies for HIV-positive women and their partners.
Limitations
The present study suffers from some limitations which should be considered while interpreting the results. Information on income was not disclosed by a large proportion of women living with HIV. Even those who gave this information seem to have given it inaccurately as evident from the erratic trend shown in the bivariate and multivariate analyses.
However, as 'monthly income' is an important socio-demographic indicator, it has been used as an independent variable, in spite of its questionable nature. Another limitation of the study is that the sample may not be representative of all the women living with HIV in the community, as only those respondents could be recruited who attended drop-incentres or community care centres. Women with HIV outside these centres could not be recruited because of the feasibility and ethical issues attached with identifying them in the general population.
Conclusion
The present study is one of the pioneers in exploring the awareness of parent-to-child transmission of HIV and knowledge of ARVs in preventing transmission among HIV-infected women. Though the awareness level of PTCT among these women can be considered relatively better than the awareness among non-HIV-positive women, some specific gaps in the knowledge of PTCT remained. These gaps were knowledge of methods to prevent PTCT and correct timings of HIV transmission from mother to child. As prior training on RCH issues was found to be associated with a higher knowledge on PTCT, so NGO-or health provider-led awareness generation programmes focusing at routes of transmission of HIV from parent-to-child and measures to prevent PTCT are imperative among this population. The content of the counselling services provided by the Integrated counselling and testing centres (ICTCs) should be revised to lay more emphasis on prevention of PTCT of HIV. Such programmes should also integrate couple counselling on RCH issues and encourage spousal communication on these should be paid to the needs of vulnerable women such as the young and the single more attention when devising such programmes.
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